Recent results of searches for exotic phenomena (new phenomena other than Supersymmetry) with the ATLAS experiment at the Large Hadron Collider conducted with proton-proton collision data at √ s = 8 TeV taken 2012 were presented.
Introduction
Recent results of searches for exotic phenomena (new phenomena other than Supersymmetry) with the ATLAS experiment 1 at the Large Hadron Collider (LHC) conducted with proton-proton collision data at a centre-of-mass energy of √ s = 8 TeV taken 2012 were presented. If not explicitly stated otherwise a dataset with 20.3 fb is used by the discussed analyses.
Multi-jet Search

2
A search for evidence of physics beyond the Standard Model (SM) in final states with multiple high-transverse-momentum jets is performed. To identify high-p T , high-multiplicity final states resulting from high-mass objects, a suitable variable is the scalar sum of the p T of the jets in the event, H T . No significant excess of events beyond SM expectations is observed (see: Figure 1 ). A wide variety of models for black hole and string ball production and decay are considered, and the upper limit on the cross-section times acceptance is as low as 0.16 fb at the 95% confidence level (CL) (see: Figure 2 ). This is an Open Access article published by World Scientific Publishing Company. It is distributed under the terms of the Creative Commons Attribution 3.0 (CC-BY) License. Further distribution of this work is permitted, provided the original work is properly cited. (b) Fig. 1 . The H T distributions, showing the data and extrapolated fits from the control region 1.5 < H T < 2.9 TeV into the signal region H T > 3.0 for different jet multiplicities (a) N jet ≥ 3 and (b) N jet ≥ 8. The uncertainty on the data points in both the distribution and ratio are due to the statistical uncertainty on the data only. The uncertainty band includes all uncertainties on the background prediction. Also shown are the expected black hole signals for three parameter sets of the CHARYBDIS2 3 non-rotating black hole model. 2 
Search for Black Holes and String Balls with Leptons and Jets
4
A search for an excess of events with multiple high transverse momentum objects including charged leptons and jets is presented. No excess of events beyond SM expectations is observed (see: Figure 3 ). The analysis considers events at high p T , defined as the scalar sum of the p T of the selected reconstructed objects (hadronic jets and leptons), containing at least three high-p T objects (leptons or jets), at least one of which must be a lepton. Using extra-dimensional models for black hole and string ball production and decay, exclusion contours are determined as a function of the mass threshold for production and the fundamental gravity scale for two, four and six extra dimensions (see: Figure 4 ). For six extra dimensions, mass thresholds of 4.8-6.2 TeV are excluded at 95% CL, depending on the fundamental gravity scale and model assumptions.
Dark Matter
6
Results of a search for new phenomena in events with large missing transverse momentum and a Higgs boson decaying to two photons are reported. The observed data are well described by the expected SM backgrounds.Exclusion limits are presented for models of physics beyond the SM featuring dark matter candidates, as for example illustrated in Figure 5 . Prior to these results, no bounds have been placed by collider experiments on the Higgs boson+dark matter models. Fig. 3 . The p T distributions in the (a) electron and (b) muon channels. Two representative signal distributions for rotating black holes with n = 6 are overlaid to illustrate the signal properties. The lower panels show the ratio of the data to the expected background, with the statistical uncertainty on data (points), and separately, the fractional total uncertainty on the background (shaded band). 4 4 P. Czodrowski An unbinned maximum-likelihood fit to the spectrum is used to estimate the number of events from the continuum background and from H → γγ decays the individual components are shown as well as their sum. (b) Limits on coupling parameters for simplified models with a heavy mediator with mass of 1 TeV. All constraint contours exclude larger couplings or mixing angles. Regions excluded due to perturbativity arguments are indicated red, green and pink contours denote results from collider searches for invisible H decays, 7 and monojet 8 searches, and the LUX Collaboration, 9 respectively. 6
Excited Quarks and Quark Compositeness Searches with Dijet angular Distributions
10
A search for new phenomena in LHC proton-proton collisions at √ s = 8 TeV was performed with the ATLAS detector using an integrated luminosity of 17.3 fb −1 . The angular distributions are studied in events with at least two jets the highest dijet mass observed is 5.5 TeV. All angular distributions are consistent with the predictions of the SM (see: Figure 6 ). In a benchmark model of quark contact interactions, a compositeness scale below 8.1 TeV in a destructive interference scenario and 12.0 TeV in a constructive interference scenario is excluded at 95% CL. A search for new particles that decay into top quark pairs, tt, is reported. The lepton-plus-jets final state is used, where the top pair decays to W + bW −b , with one W boson decaying leptonically and the other hadronically. The invariant mass spectrum of top quark pairs is examined for local excesses or deficits that are inconsistent with the SM predictions (see: Figure 7 ). Events are reconstructed assuming the final state originated from a tt decay. To calculate m reco tt , the neutrino fourmomentum must be determined. The neutrino transverse momentum is taken to be the E
is computed from the four-momenta of the neutrino, lepton, the selected small-radius jet and the large-radius jet. In this case the assignment of jets to the semileptonically decaying top quark and hadronically decaying top quark is unambiguous. No evidence for a top quark pair resonance is found, and 95% CL limits on the production rate are determined for massive states in benchmark models. The upper limits on the cross-section times branching ratio of a narrow a Z boson decaying to top pairs range from 4. 
Vector Like Quarks
14
A search for pair production of vector-like quarks, both up-type (T ) and down-type (B), as well as for four-top-quark production (see: Figure 9 ), is presented. Data are analysed in the lepton-plus-jets final state, characterised by an isolated electron or muon with high transverse momentum, large missing transverse momentum and multiple jets. Dedicated analyses are performed targeting three cases: a T quark with significant branching ratio to a W boson and a b-quark (TT → W b+X), and both a T quark and a B quark with significant branching ratio to a Higgs boson and a third-generation quark (TT → Ht+X and BB → Hb+X respectively, see for example: Figure 10 ). No significant excess of events above the SM expectation is observed, and 95% CL lower limits are derived on the masses of the vector-like T and B quarks under several branching ratio hypotheses assuming contributions from T → W b, Zt, Ht and B → W t, Zb, Hb decays. The 95% CL observed lower limits on the T quark mass range between 715 GeV and 950 GeV for all possible values of the branching ratios into the three decay modes, and are the most stringent constraints to date (see: Figure 11 ). 
Heavy Long-Lived Multi-Charged Particles
15
A search for heavy long-lived multi-charged particles was presented. Particles producing anomalously high ionisation, consistent with long-lived massive particles with electric charges from |q| = 2e to |q| = 6e are searched for. No signal candidate events are observed, and 95% CL cross-section upper limits are interpreted as lower mass limits for a Drell-Yan production model (see: Figure 12 ). The mass limits range between 660 and 785 GeV.
Outlook
Searches for exotic signatures with the ATLAS detector were presented. A nonexhaustive overview of results of the ATLAS Exotics group is provided in Figure 9 . In the LHC Run II data and its analyses the cross-section improvements due to the increased centre-of-mass energy of the LHC of √ s = 13 TeV compared to √ s = 8 TeV in Run I will significantly expand our sensitivity for new physics. 
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